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^-v^: 1/E 



3 't' *m:6- m^fb^J <7)iP^^ < ^> 1 7&5* ic^^Ei- ^ JRJS^i^T-e a m-fb-r ^ a 

m^m 2 1 

10-80 x^oummmx-Mim-r^h. tmm i i^iBm<^ 5-3 - k-2- 

HWf^<^-S:?"So-fp=^B^HW^l^ ;v-t-^, 1 3l{i 2 iztm<D 5 - 3 - F- 

2 - ■f-;v$,i.#m<^$£it:&i*o 

pm.-if-^^^ hH^S i/A 1 ^;vJt2 0- 5 0 0 t?^)^. W:^:R 1 - 3 o^tL^^t-gBlfe 

im*:^ 5 ] 

^m^^y^ v-A'^s i /A 1 ^;vjt2 0- 5 0 ox-$>'ox. '^^(Dmmz^-^^^ s i , 
-3-K-2-^ ^;v^ji,#moi!i^t:^fto 

1-^55^^ S U AK OfcJiM^^tt^fiOTG*:^^ Na. K. Cs> Ca. 
Mg. T i . S n. F e. N i . Z n. P b. A g-6-hmi£iX^-miik±X^^. 

5 ictamo 5-3 - K -2-^ ^ )i^^M>^m<om:Tk-jf^o 

5 -3- K- 2 -^^;V^,t#mC)^J^;0«9 9 %J':iL±-e. 7[^^%hLT^ti^^3'>^ 

p p miiXTx^ ^ . it^is 1 - 6 <oiPSM-izmm<7)-nmK X o xmm^fi^ 5 - 3 - k- 
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[0 0 0 1 1 
[0 0 0 2] 

v^li^U-^A (III) h V7;v:fn@^^ilo*^TT'3'i^<b:*';'!7At 2-^^;v^a# 
m «r JRJS $ -ii: ^i) (^J X. . 2 #hb ) ^tS^^^P <b T „ 1 <o-)o 

^■e{±JR^;6s 1 8 % i: ®i6 Tig: < . ^ TtRJSM^iJ t LX^tl ^J:m^mx^^ mmMi- h V 

lO 0 0 31 

*<bX}±**'^bL7tm^c3'>*^mR^D^^f9^^^^>^^•^ (^jx.(f. $mw-xm4m 
M) > -:^'fb 3 ^ fiP« $ > i^#it:scm 5 #fis) , mnm t * n 3 

[0 0 0 41 

^ o 

[0 0 0 51 

oTv^;|.7{)^ ^^t;0 3 -3- K-^J.*moJR^(±4 3%ejgtcjht o-C^i9^ 2-^ 
[0 0 0 61 

t^izB ^mtM3 ^ymm^m^^x 2 ~ ;<^)v^,%^^mtKJB^^^yf^tmm^fix\^^ 

L75-L^>&^ib> 'e(O^M^Jl::«!:tL{^i|3l^{± 5 2 - 6 5%^!fetci:h^io-ri3t5. 

N yxi'^:^ii:^^ttj:^o ttzm^mm.^<onmKi>mffait0'<mmLx\^^:bi!)K mmt^ 
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[0 0 0 7] 

5-3-K-2-p<f - ;v^,t#M t<D^m' mu-^m v^^tusb. m 

3 ^7#36moiR^Oit|v>^*fitl^; 5-3 - K -2-^ ^;v^Jg.#m<^Sl3tfef±^^EL^*> 

1] Journal of the Indian Chemical S 
ociety, 1930, pp503-504 

2] Journal of the Chemical Society, 
Perkin Transactions I. , 1974, pp2405-240 
9 

l^#fp jtife 31 Organic Syntheses, Collective Vo 
1 ume. II, 1943, p351 

W^ffXW^^ 1 Organic Syntheses, Collective Vo 
lume. V, 1973, p478 

[^^J^ItlScM 5] Russian Journal of Organic Chemi 
stry, 34, 7, 1998, pp997-999 

l^iHFM=:fci)t6 1 Bulletin of the Chemical Society 
of Japan. , vol. 73, pp951-956 (2000) 

7] Catalysis Letters, 40, 1996, p257 
11 #li 2003-12597 ^<km. 
\m^XW.2\ #raBB 59-219241 -^^^ 
I#i1^:fcm3 1 1 -5 0 2 8 1 9-f-&^ 

\%mm^ t <t d i: -r ^ mm 

[0 0 0 81 
[0 0 0 91 

[0 0 101 
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[00111 

t>*3 -t^^miiiia •!7^m>5^ib^;|.m'fbj^JOiP-^r < t ^-lJ ti!)'s^^z^^^r^KB^n'TX- 
fzmmj:^<o-'D^£^mj:nt-t:i>. d) >6-<b (?) Km-t5-a-v-2-j<i-)i^^ 
M.^m<7)mmijm. Rx^^m-^mx-^^^Mw^m 5 - 3 - k- 2 f-;i-^s#mi^M 

(1) 2-^^;v^S#^?r. ySM-t'^t^^ f^m. ^tKS^^. 3-^7^, RXf3f7mm 

^3t;mitKj^^xmt. ^m. m^. ^m. xn^i^^^m.^^^^ttzmmimo-'Di: 

'Z^mum i: -I- ^ i fc ii-f'l). 5-3 - K-2-^^ >'V^.t#mok^:^i£o 

(2) ^JB^^m'lr 1 0-8 OX:oiajS$Effl-T?^;&f-r^. (1) tCfB«c0 5-3- K-2 

(3) H%#f^<7)ftflK<7)-*iS^HBB;^^lcv-9-^ i5';i/f -S). (1) Xi± (2) lcte«<^ 5 - 3 

(4) jsa^f^7-f hT&^s i/A 1 ^;i'ib2 0-5 0 0'e*;&, (i) - (3) (D^fiii^ 
kztmo 5 - 3 - K- 2 - p« "f-;v$,t#m(7)M>t:^feo 

(5) /?M-b*:f7-r h^d^^S i/A 1 ^;VJt2 0- 5 0 O-e^oT. 't'^co^tcfl 56^-5, S 
AK O t{iMJ&^«^<7)7c*^^ ^mm^^li'^^m^^^-t^, (4) lz|B«^ 

5-3-K-2-> •^;v^,t«m<^fi3t:fr^o 

(6) ^^(Omikizm^^^ S i. AK 0i:{±M^^a«O7n#/J)^ Na^ K> Cs> C 
a^Mg. TU Sn. F Ni. Zn. Pb. Ag^^hmi£tl^—m&^±X^:h^ ( 

5 ) icfBttcD 5-3 - K -2 - ^^)v^Ms^m<7>mMifmo 

(7) 5-3-K-2-^f-;V^J.#®|OMjg;&«9 9%iy.±T% t tT-^t tL-g, 3 

0 0 p pmJ^T-t^);?.. (1) - (6) <DmiXi(>^Kmm.<0^mKX^X^v^^fi^ 5-3 
- K-2-^-f-;v$l,#^o 

[0 0 12] 

*l§^iCj: I). Bmn°n^<OM'fk^n°nffl^lCl;^V^-r*ffl^ 5 -3 - K- 2 - ^^;V^,t 

#m^r> mmm. mm. ^-':^^Wji,zn:h:iti}^x^^o tti. - mmyi^h^j: 

[0 0 131 
[0 0 141 

3 •i'^'fb^fD^^ff /ffS-fe*^7-f ho:j?^ET. s-^^t^tc, 3'!7^^^^i3 

'i^*m^<^m'fb^J=Sr*^$-^T^T^o 3'>m<^«^'e^3'j7^'fbMiS{i3t^f1-^j{»^ 2-^ 

ixht:mmi^^^i±mm^'tx^m lx i> ^v^o 

[0 0 15] 
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20~500<7)^> (DUmt Lv>o * /i#^&Olt^lC®'^S35i>;S, S i ^ A K 0m\-<om<O 
7Cfg^ ■{Rlx.JfN a^ K. Cs. Ca^Mg^ Ti. Sn^ Fe^ Ni. Zn^ Pd. Ag 

10 0 16] 

10 0 171 
[0 0 18] 

:^mmio'(^\,ziai,ir^KBumii. 50-200 x:. $f^L<i± 70-15 oro^H 

XO. 0 0 5-2MP ax iff*L< tiO. 0 1 - 1 MP a <^>IEH•C^>-?>o 
[0 0 191 

2 ^^v^.t^mom^-s^ti 10 5 "Cf* . ii,^.m±osj^T-KJS=sriT^ ^-^iwfi'je:^ 
^.t#m 1 sssRic^t t-c 0 . 5-100 m.-&ux<D^m'dmt u < . t l < t± i 

- 5 OM^<^^HT-ib*o 
[0 0 2 0] 

, 2-^f-;v^.i.#mim»^t'*i-LT0. 1-1. 5masiSs u< {±0. 5-ifi 

fiSRt'** LT 0 . 0 1-1 S.-M:UX<D^m^m-t L < x MtC^S L<tiO. 05-0. 5 
[0 0 2 1 1 

pM'ifiry^ V<Di^mmtWM(0 2-jt^)\^'tcM.^mim&m^MLX 0. 0 5m*^ 

^K\m^^£KJBmmmhfi-r. 5 -3- k- 2 

^ty^ h<D^mi.mm. m^t-^^m. mi^^<D-^mj::fomx^^K^^^^t:d^x^^o 

[0 0 2 2] 

myimm(om^mtWM<7) 2 - p« ^ l iz^t L 1 0 . 0 1-2 MMU. 
^tL<itO. 1-1. 5mS^O®H-e^;i>o ^7RMo^ffl»75^'^^^J: 
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[0 0 2 3] 
10 0 2 41 

5-3- K-2-p<^;v^,i.#m<7)Xll6*i'tS!i?t-/a-b^(±, a -^^ ^'fbRlSX® t , ^ 

5-3 - K - 2- ^^ ;v^S#mo^j^JKp°n =Sr#^ t::#^-r -i> c: 7&«-e ^ ^ o 
10 0 2 51 

mnj:mz^\^^x. xy)m^-A-'=>^m^iz^^mx^^ 5-3 - K-2-p<-^;v^jt# 
^m^mx^n^-t :h:itx^ 5-3 - K - 2- ^^ ;v^.t#m<^i§H^B m ^^^^ti)^ 

[0 0 2 61 

i-^cfc:6«-e^^o tfc. m^^k(o^mmzimm'^iz'it^mLx\^^tz5-3-v-2-^ 
^j^^M^^miimm^fixidi) . ^m^iiz^}-^^i7)v-r^z.ti,zx^mux^:ho ^mi^. 
<=f> K \mffui^m<D^mm i> mm-t ^tztb. -mt H^*fm k^)'^^^ jv^-t k^^-z^-t^-z^ 

m-^^^^o 5-3- K- 2 -p{^;W^,t#moi5IW^±tf, 3e»-o^p°„$ifiJft=gr«^r^P*v> 
f^i6ic(i, ■S:?^>=fo^^<^ 5 0 ~ 9 0%iV^^ ^ }i'ir^(D-fymmx^^o 
[0 0 2 71 

2-^f-;v^ji.#m*i8M-t-*7^ mm. m:^wm. ^^m. RxrBr:7mmti&B 

so - o =^ i: 1- -5, ili^:^'^ tcJ:J)#i^>tL^5-3-F-2-^^ Ji^^MMW. (± . 

^JP£7&5 9 9%iil±T% LT'^ttL;&3 B'^mit^m. Mil. M^^S'fl: 

-^J^. •^f:t7-f RV^^mWt<m<omAi)^5 0 0 p pmJ^^Tfc^i6TSiJ^|£^^^><7)i:i- 
;|>i^:36?•^r^;|)o 

mmm] 

[0 0 2 81 
omiiZX oXmU^fl^i)<DXit^j:^^o 

Hife^ 1 

j^ipmijit^^'iix.fci 0 hRBmmzmm2 e 7 s toums 2 a g. 2-^-^;v 

^,t#m7 0 0 a-^^^S 0 2 g, 7 0%3'!7^^7K?#?gi2 9 9 g. H-i9^f:t7-r > 

1 6 1 g^tt3i^> MstLiajg (1 2 2X:) T'4^MRjs$-^/^o >Rfu:4«-TmH-^-if?a-9 
xmuLx^mmi 0 4 2 g c^mss) ^ntzo mu^^mwmm^np l c mM 

2 - ^ 'f-}]^^Mmm.n^t^ : 9 7.0% 

5-3~-F-2-^^}V^MMm: W 9 4. 3%. 9 7. 2% 

3 -3- K- 2 : W 0. 7%. M*^^ 0. 7% 
5-3 - K-2-^ ■^>'V^,i>«m^^H W : 7 7 . 3 % 
5-3- K-2-;>«-f-;v^.i.#mMK9 9. 7% 
[0 0 2 9] 
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±mX'%Cbfiti^^l g^^ ^ y-)^2 SmLKmML. 4 %K I 7K^?8l2 5 mL. 1 
7%«5mL^ljnx7tm. 0. 0 2M^tm^i-V')^A-^mWi-r^m^Ltz^^. 
*^**t±5 p pmT'Jbo/io tfzl CV^7tm»^^'i^i^i£. Li. Na. Mg> 
Cas Sr. Ba> Sc> Ti. Zr. V. Nb. Cr> Mo.W.Mn. Fe. R 
Co. Rh. Ni. Pd. Pt. Cu. Ag. Au. Zn. Cd. AK In. Si 
. Sn. Pb. P. Sb. Stil^m^tL-r. IJ^. RX/2m<07tmitiiiMl PpmJ^Xr 

[0 0 3 01 

Wm^Z 3 6 0 ^imWL^Z 2 2 g. B^m^^ 4 4 g. B ^W^(r>f^t>^ \z-^B 

^m^i 9 1 s^m^hmutmmmi tm^^i^m^ii ^Sc.mis<D^'^<r>^^n% 9 4 

2 - ^ f - n^'^M.^WMiW : 9 3.0% 

5-3-K-2-^^;W^J.#m: W 9 0. 0%. WSW- 9 6. 8% 
3-3- K-2-;»«^;V^Ji,#m : 0. 2%. 0. 2% 

5-3 - K -2-^ ^;V^l,#m^B%W -.73. 7 % 
ItH^af 5-3 - K-2-^ 9 9. 5 % 

±|BT'#'b^fc^H%=S:53-*ft/i^*. 3':7m-^*»ti5 p pm. Li. Na. K. Mg. 
Ca. Sr. Ba. Sc. Y. Ti. Zr. V. Nb. Cr. Mo.W. Mn. Fe. R 
u. Co. Rh. Nis Pd. Pt. Cu. Ag. Au. Zn. Cd^ AU In. Si 
. Sn. Pb. P. Sb. S^i^m$:f^•r. IJR. ;S.t>'2 ^07cSliM^i^> 1 p P mJ^JLT 

10 0 3 1] 

*»J3 

%mmi <^^^ummk(Dm.Wi^mm ' nn\^xnh^fzm^z 02g<7)80% (242 

g) *H^aW^lc'J-it^ r^^ivLyio ^ ^ )\^^ ^m^H^ . ^M^J 1 i:|5|^l3J^l£Sr^fv^H 

JPIL. 1 2 1 0 g *#f^o ^B^af O 5 - 3 - K- 2 - ^ ■^;V^^#m<7>i^lE{± 9 9 

. f§B^B=l:39'*fLf^M:*. 3 -^m^^Sfi 5 p p m. L i. Na. K. Mg 

. Ca. Sr. Ba. Sc. Y. Ti. Zr. V. Nb. Cr. Mo.W. Mn. Fe. 
Ru. Co. Rh. Ni. Pd. Pt. Cu. Ag. Au. Zn. Cd. AK In. S 
i. Sn. Pb. P. Sb. S{±^m$tL-f. 1 m. 21J>*2 J^Ox^li-jiirtT-*) 1 p p mJil 
T-e$) o 7t o ^MI^J 1 -Cif fb*t/i5-3-K-2-^^ ;V^l.#^O^H^B {± 1 0 4 2 g T« 

10 0 3 2] 

^ife^Jl tl^C^g^fflv^-C. im3 6 8 0mLtC2 -p«^;V^.t#m6 0 0 g. 3 

^480g. 5o%3i3 ^mm^mwi2 8 8 g . mmm. i s s g ^tt^i.^. m-iiiLzajK ( i 

2 ox:) •e7^W^S$^i:^o 3 OTC^-Cl^^m. WW Lfc:Fta'fe<^*ga^Mi:: J: «9 HI 
JRL. ^^«i^6 2 4 g^mzo ^m<D^^. P^T(OKm^mmhfitZo 
2 - ^ ^;v^m§mte'fb^ 9 4. 0 % 

5 -3- K- 2 -^•f-;v^,t#m : JIX^ 6 9. 0%. 7 3. 4% 

3-3- K- 2-^-f-;V^l,#m : JR^ 2 0. 0%^ 2 1. 3% 

5_3_|.'_2-^ "f-;w^Jt#m^H^BJ|X^ : 5 4 . 0 % 
il^H^B't' 5 - 3 - K - 2 - ^ ^;V^m«^JS 9 5. 0 % 
5-3 - K - 2- ^^ JR^ tcli: <i}-^fzc 
±iex»#^^7t^H^B^^*f tfc^m. 3 •i7^'g-%4ii6 2 0 p v>m-^h^fzo tfzlCP 
^7n^^5-*ft^J:tL{f. Li. N a. K. Mg. Ca. Sr. Ba. Sc. Y, Ti. Zr 
. V. Nb. Cr.Mo.W. Mn. Fe". Ru. Co. Rh. Ni. Pd. Pt. Cu 

ffiiE# 2004-3055335 
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. Ag, Au, Zn> Cd, AK In^ Si> Sn> Pb^ P. Sb> S(i^tU$tL-f 
[0 0 3 3] 

itm.m 2 

itW^M 1 -e^f f> 5 - 3 - K- 2 ^;V^Jt#®^^JK 9 5.0 1 0 0 g 

TSm2 0 0 0 glC9 Or-e^ML^ 3 OVt-^^^LtZo M^KX J^^ffi L/c|5<6'fe<7)|t 
h^h6 0 g^miXL^ HP L Ct; J: f5^*lf L/i5lS*^ 5 - 3 - K- 2 - 
{±9 8%-e*o/io #«btLfc^B^a^^WL/>:^*> a-^^-^^StiS 4 5 p pm-C^oyt: 
o tfzl C P^7C#:^*ft^ Li. Na> K. Mg. Ca. Sr. Ba. Sc. Y 

. Ti. Zr> V. Nb> Cr.Mo.W.Mn. Fe. Ru, Co, Rh. Ni. Pd 
. Pt. Cu. Ag. Au. Zn. Cd. Al. In. Si. Sn. Pb. P. Sb. S 
timm^tT^-f. im. RXf2m<0%^l,iisifiii l p pmJ^JlTT'^ofco 
[0 0 3 4] 

2 - ^ f - ;i-^,t§mte'fb^ 6 5. 8 % 

5-3-K-2-P? : JR.^ 6 0.2%. M*^^ 91. 5 % 

3-3-K-2-^^;v^l«#m: IR^ 2. 2%. 3. 3% 

5-3-K-2-P? ^;v^,i,#m^^BW : 4 5 . 8 % 

ISb^h4' 5 - 3 - K- 2 - ^ 9 5. 2 % 

5-3 - F -2-^ ^;v^.i.#mOi^JK. W i; i ICIS: < fco 

±l5t?#i^tLfv:^^=S::9-*f L/i^«. 3 4 8 0 p p mt?*o tfzlCP 

^itM^^KXfUt^ Li. Na. K, Mg. Ca. Sr. Ba. Sc. Y. Ti. Zr 

. V. Nb. Cr. Mo.W. Mn. Fe. Ru. Co. Rh. Ni. Pd. Pt. Cu 

. Ag. Au. Zn. Cd. Al. In. Si. Sn. Pb. P. Sb. Stil^ffi^tff 
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